Low-level laser therapy induces human umbilical vascular endothelial cell proliferation, migration and tube formation through activating the PI3K/Akt signaling pathway.
Low-level laser therapy (LLLT) has been recognized as a light therapy that may be used for tissue regeneration, inflammation reduction, and pain relief. We intended to evaluate the effects of LLLT on the proliferation, migration, and tube formation of HUVECs as well as their related mechanisms. HUVECs were exposed to laser irradiation under different laser parameters (irradiation dose, interval and power intensity) in order to choose the optimal parameters, which were determined by the increase in proliferation of HUVECs as follows: irradiation dose of 4.0 J/m2, interval time of 12 h and 6 times in total. The HUVEC proliferation, migration, and tube formation, and levels of angiogenesis-related genes (HIF-1α, eNOS and VEGFA) were examined following LLLT. As suggested by the obtained data, LLLT (1.0, 2.0 and 4.0 J/m2) increased the HUVEC proliferation, migration, and tube formation in dose-and time-dependent manner, accompanied with increases in the levels of HIF-1α, eNOS, and VEGFA. Furthermore, the regulatory mechanism regarding the phosphatidylinositol 3-kinase/protein kinase B (PI3K/Akt) signaling pathway was explored, phosphorylation levels of PI3K and Akt proteins were assessed by Western blot assay, which showed the enhancement of phosphorylation of PI3K, Akt, and mTOR by LLLT. The inhibitor for the PI3K/Akt axis was used to verify the involvement of PI3K/Akt signaling pathway. The obtained results suggested that the inhibition of the PI3K/Akt signaling pathway attenuated the effects of LLLT on proliferation, migration, and angiogenesis of HUVECs. In conclusion, LLLT promotes the proliferation, migration, and angiogenesis of HUVECs via activation of the PI3K/Akt signaling pathway.